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(54) Title of the Invention: 

Bitline precharge voltage generation apparatus 



Abstract: 

The present invention relates to a bitline precharge voltage generation apparatus that 
stabilizes the level of a bitline precharge voltage. The bitline precharge voltage generation 
apparatus includes a first switch and a second switch that are connected in series between 
an internal voltage and a ground voltage, a driving unit that outputs a bitline precharge 
voltage having a constant level in response to first and second control signals applied to the 
first and second switches, respectively, a first bias unit that adjusts the potential of the first 
control signal to be lower than the potential of the internal voltage and adjusts the potential 
of the second control signal to be higher than the potential of the ground voltage, and a 
second bias unit that increases the potential of the first control signal to the potential of the 
internal voltage in response to a precharge driving enable signal enabled in a precharge 
operation and reduces the potential of the second control signal to the potential of the 
ground voltage in response to the precharge driving enable signal. 
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E32J EH£J 

41 : SI I ■HHQrOte* 42 : SI 2 HFGICH^ 

43 : 

g g-s^ stEsi tiMoi 5S!- him ^oj saww arar aims erawAiapi- w him Ef 

ei seiwq asr wbskim aoio. 

fe&, DB0IAI5 2^ £2B S±&*,t7L WHM HIM E(-2!# BHSKVfixt/Z) SfflS 
EEI»XI(PfeGharge)AI?IS U^OI 5WI OISSIII ao. 

£ is am?\ sstB asapi dss sei e^rm- »ss ssa th^sjsm sai*? a^M, 
??s^(nmos)s eaTa^Eia .w-b-aihs ^-h" ^?H2j afcenms =?ss}£ a cHaoi(irm> 
as »(ce.ii : )2i .aoiBpraBsis him efskbl, /bl)m ^"bukm "s^Aioi him as '=a»*i 

2S;(vb:lp)HM. £X| AI?|?I £fi|*R| 5lM(12)2h a?l HIM .Ej-2! EE|*KI aSTB B"e«+= HIM 

Ehg aasw asriMfflS(i3)a, m° dHfiai*(Rifl, mm oistfwi ria- b(-u)m s4s mm « 

H£t2J(WL)g 2!M"0I*AI?IS M° (H)2h HIM SlSKBL /BL)££.BSSfe B2[ OlOIEfM &*l 

■ fi«t5 HIM EfS! a £(15)-^ EAIS'OI • 2Q. 

a?i*r aa asm afhei & him asi s^. bs ?b ass e 2011 eais h»» bol him efsi a 

-'5!HQIM SI 1 S3 SiWd:§:(rto)g S-S(Pul -i-up:RS»5 B« EEH3IHt(21) 

2t, a?| HIM Eh2! ShiSTSS- ffifttttfl frBlfttc n 2*5£j: IfO)d2(/s)M BHM4tal-dM) q*= 
o>£ m-Cf^ EEK)IHi(22)2h B7| M-S 91 ft-DS HEH3|H|(21, 22)2] AH3IM BMElOl a5l M i, 

si 2 a a si oi aairto. /s)2i ^Eiwa a anssiiB awr '*tfcws Ma*OT4*&(23) a 

0171*1, SCT B-B EEIOIHi(21)= tRGD(CAS to RAS del&y)2F . tCASB BHIMTil «K7I WWI 
2J^asaS-(Vext)3t LH^ asaS(Vdd_core)2| Stt B49 (Dual Power)M AhS*!tt. 

35, £12] A|£|g Sfll: 5' 73 3 3 (Low Power)# ?|uFOj B'SI aSIB H»H *AliOID. OHM OKF 
B aSffi! LH¥ a^aSf (Vdd_core)0| 21^ a-Sa^C Vext)O0AI ^ B»S0| III^AI 

aaaatvd(Lcore)oi §7^w bq. 

Biftt, 8*8- £HB SSSIOl BEH 5I#0II Hf^ HIM EI-2J iE|»M a-ST'BBBXIB #S»fH D83I- 

£ 3g §EH 7|#(HI £&S HIM EI-2! ^Ej^AI as WBB«|2| ^^f UEftH £E!G|Ch 

7IB0I HJ-^ HIM EF°! S3»X| BBT BBBflfe £ 3011 £AIS , HHl STOL HK)iCH^¥(31)2K 

s*(32)s ^sa aer ^bh^i astj- aw -him as ^ej^xj asttvbipjs 
BO- 

4^1 HK3ICH±^(31)= *^ a^OI Ui* aaa2T(Vdd.core) g- BnaST(8MD)0| ZW 919g SI 1 73 
tt(ftl) S »l 2 TnKRIZ)!!*, 4^1 SI 1 M«i;(R11)S| CISB 3^3 itH AQii 7ilO|M £R S S.^ 3^ 
01 3:S£I= SI 1 20S^(MN11)2h 4^1 XO 2 73tKR12)2J D§= g^2> kE. BOfl 71I0IM g 

a^or flBsra pe*a^s.^i w i aa^(iMii)&i obb 2^011 aia^ si 1 sis^cmpidsk 
mm a^oi ^1 sri sss^mnii) a si 1 iri2^(MPii)2j zm*$ a^wi saaffl ^ a^oi 21 
^ aaagrtvextjofl aaas si 2 ieih^cmpisjm ^asp. 

HEIH. ^-71 ^?S^(32)= 70OIM 3^01 &?\ kE AMI 91EjH g^0|| a^j 

aaaacvdoLcorejoi si^as si 2 ?«s^(mni2)2k tiioim a-^oi- a-?t irE achi 3^ an a^ 
01 21^ aaasrcvextjoii g^a^ si 3 as^(MPi3)2k tboim a=oi ^pi bhi ssan gf^ 
a^oi 21^ aaagr(vext)oii gia^ si 4 Kiei(i^i4)2K tuoim 2^01 a^j kE BOii sian a 

71 SI 2 eSm±(MN12)2| a^»'aX|.&(6ND)AH)UHr 333= SI 5 212^(^15)5 ^ggCB, ^?| 

HIM E^ iEI^Til aSKvblpfB a?l SI 2 2!S±(MN12)2|" SI 5 iDEA(MP15)7F 3 r 3S gTlM^EI "B 

a7lt* HIM Eh3 HEI^AI ^S«WIAIS SI 5 KIE^(MP15)1 OlgoKfl &± ^3 aiM 

ejtmiE B^o| =ai»xi as«vbip)2i stores eich 

co-ei-ai, a^i si 5 nis^(MP5)2j 7« oi m ±2±z* as"(Vgs)oi sH : &sr(vth) oiaoi aoiot S) 5 

EI2^(MP5)2| gqo| tf^gQ. a # iE boj go^j o,3vatfe OV^ OR. MD SlR^ 

M HIM EF3 ^E|7ih7:| aS(vbl P )2| fe^g ^effl ^ anh 

3EILK CH7I aW (Stand-by Current )M 3^HM kE A2J a-STS LH¥ asa^(Vdd_eore)DR SEj 
73 Ssm of vdd.oore-G.3^-M, ^1 b:E B2| ggfs OfeTOiOTt EIE^ SlOfoill 

□E1U, fe^|2h ITS gg|°l H |E ^3 ^a^AI H8T iTBB«S OB3I- ^= SSISOI 21Q. 

8-2 



^2002-0078802 



&± SS£ aSMAI tRGDa tCASM UlflMTfl 371 9ISI01 53 394 ?£M UqfNI CCfEfAi LH^ 332 
2KVdd_core)0| 21 ¥ afiSSMVett^^ia £= °5H S£0} aSEj.Jil £!3. 

iSSH(El<unp) HMM LH¥ 3S221(Vda_core) B^i f 51 '5= M I £!!6! aOI22(rto)3 am fflH 
33E LH¥ a32SJ(Vdd_c6re)ii|- M 1 £!!£ a£HaS('rtoj2f 3a*H)|7| fiOllSAI 3H7h SOI gfi 
E|EM M 1 361 a322(rto) kE7|- tRAS AI3tH0fl &3ql LH¥ 2S2^(Vdd_core)OI EIA3 SfeCK 

01 391= 3^? 81 M 33, bllMHI^ 333 39|g 30I3HM =3?:|3AI0fl BIM 33 537*73 3 £101 

££aa us gsfoi aasrti^c sasoi sia. 

b sra^-tfTl&tiis sass oHis^i miai -gmr ass bim 3.°! -eiti-ai sag ££* gf-n 

301 3M S.Sf21 *££A!37I 9I&.HIM aSTSEMffl 32T ttfgSfll a§3=OI 3 ^^01 

213. 

enm s# %srs SS37I s ssofl 3s bim 33 5eit*t3 a ej- gt»s»= lh^ 3333 
sxiBAtoiofl *» 333= a i ±«a. a a 2 ±?ixis ^saa 1; a 2 ^xioj ^ si 
7^1= a 1 *iioi 32 a m 2 aoi 3201 33ai as** aiia am E13 53*1*1 a°ie g^3= 

?§^2b £71 a I aoi 227K £71 LH¥ 3S33 39IM3 ±m\ !sT£ 3i^°J 2911 ^2., £71 

a 2 aoi 223 sTa 2 ?i S3 a is) 2 ?i§ 'as* 3s§ok= a i aro^^a, &e)*t 

73 l*fA|Ofl 30110133= 5EI*W ?g-""2!0|O|» 220)1 33Ai £71 a 1 ao) 221 U«'aaiSfi| 

291 ams ££Ai32 4 k 7i a 2 aoi ass sai 29i ails ftfttAias a 2 bioioi^¥m ^£=j 
§ ig°e 33. 

OISK S*a. ESI SSmot S SSOII 31 BIS 33 EE&m 3EJ- fflgsas fi3*J@ 3s3 & 

E 4= a WS3 £AI«I(H 3S BIM EI3 537*73 3318 §*I2J SSE0I3, E 5= B|M 32) 5 
El 7*73 22- ITiS SWS| 3011013 dS» ; *««S tlSEOIH, E 6a LHAI E 6b^ E 5°l =^ EK3I3 
E0I3. 

S g-SSI SAI.OBOII tQ-S BIM 3°! 5EW73 22T ' »« 2*1 E «Hl EAIS 8)3 SOI, aba 2 BF 
0101^(41, 42)3. ^S.¥(43)S ^SS3. 

^71: a I BHDI3^(41)^ =E|^A| ?i«!l|Q|| 2±(PC9_en)g flf&W£ e!3E1(INV2l)3, TflOlM 
2^01 3?KI= 6.^1 2!B1E1(INV21)°I I03AI LH^ 2S2^(VdcLcore)g b:E GOII 2 E -*J^ 

2£ g^S^ a 1 iDS-4:(MP2.1)3. &?\ =3»7j eiOIIOIM. 23:(PcgLen)0|| 33AI §X| 2^g 
b-EDOII 2§J5J2M #^ol-= a 1 2!S^(MN21)M ^?SS3. 

0171 All. SEI»AI 2!WI0|:M &±(PC8_en)= t\U°i S3(Bank)0ll ffHSS^ 22:013, 1EI S 
a(Multi-bank)3 g.^M^ «"7| 5EIW3 SJOflOlM 2S(pcg_en)3 S3 01Eai±(Bank Address)M 
ailSI-3 22iE.®*m =?& Sj OdOIS 22(Pcg_en)3 SOI A1SB3, 

Z1EIH. «-7| a 2 BHDICH>:^(42)^ t]-^ 2^01 LH¥ 2S!2S(Vdd_core) S S?32a-(6ND)(W aj3f 3 

arais a i TasKfcr) a a zxvtf&m. &?\ a 1 7atKR2i)°i cmm s^ei tE am nam 2 

^ a E.^ 2^01 a^a^ a 2 2SSi(MN22)3, a 2 7atr(R22)2j QS= 2=01 Oog Tfloi 

m 2^ a. 2^01 sgiaa um^ a^s 4 k 7i a 2 s«s^(mn22)£i o&m a^oo 3ia= a 2 

m£±(MP22)3. TflOlM 2^01 ^71 a 2 25E^(MN22) a a 2 K|Si:(MP22)°| 3B^ 2^011 33301 
3=01 21" aaagfCVextXHI Sia^ a 3 IIIS±(MP23)M 41s so. 

3EI2. ^71 ?.SiS(43)= aO|M 3^01 fe^l tE COfl 3332 W 2^M 3¥ 
3S!2£l(Vdd_core)OI °J7ha^ a 3 2!S^(NN23)3, TflOlM 3^01 ^71 tE CM 3333 3^ 
01 21 ¥ 3a3er(Vext)0fl 333= a 4 3ai(MP24)EK, TflOlM 3^01 4 k 7l iE 0011 3333 gf^ 
3^01 21^ 232S(Vext)0fl: 333= a 5 3S^(W25)3, 7flO|M 3^01 ^"71 inE DOfl 3332 3 
71 a 3 ?!!Sii:(MN23)°j 3E^ 3^3 §A13(6ND)AH3iOli 333= a 6 I|S>:(I>P26)M ^EIDI. BIM 
33 =E|7>A| 3gf(vblp)S ^71 13 2SE^(MN23)3 a B 3Si(W2Bph 33l! B»S¥Ef g^S 
3. 

332, ^71 =a»73.^S .emow 2H(pcg.en)l SilSte 3M= E SDfl EAO B>3 301, S3*f 
73 32SE(pcgpx)l yrOFAd £3»73 30AOIM 2S(Pcg.en)7l oH3l(H)7h as 01 2±1 i§2J A3 
3 AI3S 3^2 33AI?I3 CP»K> ^# M2!(ske» logic)(51)3, ^71 MS!(51)2| §^ dSf 
32SI:= a 1 333( INV51)3, 6 k 7| a 1 3bflEI(INV51)3 223 ^713 22(pwrz)# feEl 
S»f2 Hf3Sfe a 1 tbE 7flOIM(NAND1)3, 4, k 7l E3^73 3?«E(pcgpx)3 =?W &m 2S(wrz)e 
feEISSh2 &3Sf= a 2 3E TflOlM (NAND2)M &RiQ: 

0I7IAI, S-71 S7I3 2±(pwrz)= £71 3SM i3M(startm LH^ sIsLS ^7I3AI3 ?7| 
9|«|| Ah§a= 2SM, 3^ 33 2£l(Vext)OI 1.5V OloHHI AJ=r M?(L0I9), 1 5V O|fe k 0flA|= SK3I(H)2| 

332, £71 a 1, a 2 3E TflO|M(NAND1, NAND2)2| 2SM 33SI= a 2, a 3 

33EKINV52, INV53)2K TflOlM 2^011 £71 =EI*W °J!E a2(pcg.end)7h 37fE|2 3^01 

3aaa:(vext)oii 333= a 1 eie^(mp31)3. £7i a 7 eis±(hp31)°i cmm a^3 

SA|3(6ND) AtOLOt 2jl 333H TflOlM 2^011= £71 a 3 3U13(INV53)3 a 2 3bfl3(INV52)2| B 
2S7K2,^37fa= a 8 E|E^(MP32) a a 4 3S^(MN3I)3, a 4, a 5 33Ei(INV54, INV55) 
S ?Saa £71 a 8 3Si(MP32)2h a 4 2SSi(MN31)3 33S 3A>°I 223 SH*l(Latch)ofe EHxl 
3M3. £71 fflil SIS3 323 33SH3I £71 ±& 3^(51)21 SJ^3 5EI«-A| =?m 30HOI3 
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£!H(pcg_en)S DE^tfe M 6 e!HiE1(INV56)M ^2£!£h 

0171'AI, 271 fl 7 iEia^(MP3im HE|«q a,g;E(pcgpK)0| Si5fl EE|*W ?S °HE a2(r*g^nd)7r 
*H)I(H)7J § E1L *E«A| 2S!E(pcgpx)7r HAHS*" t30«IE ^(Direct. Current )g °[7 1 

3EIH, 271 MSj(51)£ 271 MEIJtXI ?B °!0iIOIg 4S-S<Pca 4 en.)B ±S AIZT JQ9A|?|£ SI 6 
LHAI SI 9 SfeHE1(INV57 LHXl INV60)2K 271 SI 9 2!bHB(INV60)Sj S'^ as:2r 271 5E|*M £! 
Oil DIM: i!s(Pcg.en)S £EI:So*0| era'St= SI 3 3E ?i]0|M(NAND3)2r, 271 SI 3 BE Xj0IM(NAND3) 
P|.«q-^$-| HSAIZ*£ 7OTH B«5*t= SI 10LHAI a 12 SJbflEI ( INVB1 LH7H INV63)2 r , 27I 

SI 12 SJ bH JEi ( I NV63)B| ds'SU- 271 ^§ -2! Oil GIB £!2:(pcg_en)e feEISsKQ ^a^FS 

SI 4 tfE 7)101 M(NAN04)t SttBKh 

OPW, 271 SI 6, SI 8, SI II °!H|E1(INV57, INV59, INV62)0tl = 3 B^EHHI 2f HOfM a^OI 31EI 
2 aiiOl SXIB(6ND)D|| 3i£|^ SI 5 LHXI SI 7 ?«Si(»l32 LHAI MN34)7h 21EIIL 291 Hi 7, 
1 9, St 10 °JtHEi(INV58, INV60, INV61)0iI£ H S^&Ofl ^ TiiOlM a^OIElEIU a=?OI ffl 

¥ aa a.aiB(\text)oi sifl= si 10 lhai si 12 eis^(mp33 lhai Mrasprsgsa. 

QlttH, S^EKHI SIE^f 2!bHEia 3^0il£ 2JtHE12J gS£°| 90|(Leng£h)£t EiE^ ftfc 

H S^feHHI l£|S±7|- Siafe SSWEfSl S?fS °ltHE|HJ m "HOI (length )S 37fl E|E^ jgiS? 
EJ* . 

E 6a LHAI E 6bM 271** B SS'N CCj-B HIM E}°1 ^EWAl S^IS 6TEIM 

3. £EI»*I H25E(pcgpx)M "ttOWt 231 *H SHHLGI* as(pcg_eri)7f thO|(H)7h EIS ^ 
MS|(51)0ilA| ■&§ 950OI EfS;f 5EI»X| JHE i!^(pGg^end)3r SHD|(H)S fBtSQ, 

3EII2, SEffWq ^§ 2ijE d S!;(pcg_end)7> 3>OI(H)7r £13 2a»W °!0flOIB a£(pda_en)£ § 
B» M^(L)M ymSJill EEWAI ?S SE a2(tf^end)E g £*.(L)S*7MSGK 

CttEWtf, 5E|»7jg.S S^pil £?\ ±E}m\ SJOOOIS aS(pcg^en)7 r SHDICHm S?35tC« E 42| 
HI M EF2I =EI»7a a ST ^ kE C2f irE. D SSf» ^ v Vdd_core2F 0V7K El Til §K31 271 SI 

6 E|S±(MP6)£J ^S'ftBlfll * F 2EIEM t«A ^2 S|.S2|- Er?J S!»-H|S E12J 

HEi^l SST(vbrp)21 Wn-W 4= Si Til SD. 

SHU, HIM EF2! =3*OT.a8BI SXlSKS 3 ^S^i tf&Mm 4? Si^EM HIM EFE! £EJ*f 

mm, 13-^1 oil sitf him Ehei hei^ct asra g^ss sst ssim 7h^^ 4= s^^em tra si 

tRAS KM MCf tftfua 4= SICF. 



1. LH^ S8I9B- S^ieAhOIOil 5!1 31EI^ SI 1 SI SI 2 =fsmui 271 SI 

i; si 2 >t«mn ^ 2I7fei^ si i sioi &± s si 2 sioi d-soo cdSfai est*- aissj him efsi 
=si»?a sag m*m/= ^s^; 

271 SI 1 SICH <ys7|- 271 LH¥ agTS^I S9|MCf ^gxj gi^oj ^H, 2"7| SI 2 SIOI 

an a«ao ^sxi ed^sj a^ie ^ew ^§si^ si 1 uraroi^^j 

MEI^XI S-^AI-H aoiOIBEIfe ^EI^I ^ eiMOIS dHOil CaEI-A! 27I X1I 1 SICH LH¥ a 

erera a^i aias 2^Ai7in 271 si 2 sioi asi ss a« arns traM^rs si 2 hhjich^m 

^2HM *S2:M HIM EF2J 2EWAj aS" »«SX|.. 

s?» 2. si 1 tm sapw. fe^i si 2 hi€|gh^= 271 ^ei^ai ^§ eronw ^ss ^3^^ 

ejHiEiSF; 

271 g! HI El HI >J20II E05FAI 271 SI 1 SICH LH¥ a^T 9WB 2^A|7|^ SI 1 E3^ M 

SJXI^Eiah; 

27i ±mm ^ aoiioiB a-aoi ckjai 271 si 2 sioi asM sxi aaiM s^ai^i^ si 2 sas 

MSAI^EIM ^?2SS §3^M ol^ HIM EF°J EEWXI aS" 

8i» 3. SI 1*JDfl SiOiAl, 271 HEIW SiOflOIS a^M ^§ AI2f 733A|?IS XI3^2f; 

27i 739^21 aaai- 27i 2eiwi aoiiois ass ^ei 5^1— si 1 tsi aaw; 

271 SI 1 feEl «S'«S| aSM AI3AI2# i^H tfa§^ 9ta BtSi^9F; 

271 &a t|M^2J S3 as2h 271 5a»W SIOMOIS asl teEl S«t»^ SI 2 teEl tlM^ 

271 SI 2 feEl SM*2| 0« a 221: e]7hA| LH" SIMM £7|iW3|?7| »tt i7jtr dsl ^E| 

±z.\*m q^oiioib a as gessife si 3 ^ei tiM^af; 
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&?i zom a±9i biM aej ~ej *w eianoig dag ^ann mzm tea stwfe si 4 tea si 
smoi 2?i si i qm^m a^ara ^71 si 3 tea ge? umM 

£ £2I§EI£ SI 3 ±2)xl¥2>; 

si 3 ammt ssia- awim 3§eicb 2?i si 4 tea ss^sj ai^dii a 

2-71 m 3 ^xi^» si 4 ±zm^7t sas 9»3 <ysM aixiti— a» as^a; 

27i axt tis^si eraw* 2?i =a*w eioaoi© dst s^s^ si 5 ^a sis 

^s ^2§e ^g^s si^ him aei *awa ^§ gy 
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